Monomers of the Neurospora plasma membrane H+-ATPase catalyze efficient proton translocation.
Liposomes prepared by sonication of asolectin were fractionated by glycerol density gradient centrifugation, and the small liposomes contained in the upper region of the gradients were used for reconstitution of purified, radiolabeled Neurospora plasma membrane H+-ATPase molecules by our previously published procedures. The reconstituted liposomes were then subjected to two additional rounds of glycerol density gradient centrifugation, which separate the H+-ATPase-bearing proteoliposomes from ATPase-free liposomes by virtue of their greater density. The isolated H+-ATPase-bearing proteoliposomes in two such preparations exhibited a specific H+-ATPase activity of about 11 mumol of Pi liberated/mg of protein/min, which was approximately doubled in the presence of nigericin plus K+, indicating that a large percentage of the H+-ATPase molecules in both preparations were capable of generating a transmembrane protonic potential difference sufficient to impede further proton translocation. Importantly, quantitation of the number of 105,000-dalton ATPase monomers and liposomes in the same preparations by radioactivity determination and counting of negatively stained images in the electron microscope indicated ATPase monomer to liposome ratios of 0.97 and 1.06. Because every liposome in the preparations must have had at least one ATPase monomer, these ratios indicate that very few of the liposomes had more than one, and simple calculations show that the great majority of active ATPase molecules in the preparations must have been present as proton-translocating monomers. The results thus clearly demonstrate that 105,000-dalton monomers of the Neurospora plasma membrane H+-ATPase can catalyze efficient ATP hydrolysis-driven proton translocation.